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HOW TO WIND HIGH FREQUENCY COILS WITII- 
OUT A LATHE : 


By THE LaAnonaToRyY STAFF 


“HE editorial correspondence 
of the past few months has 
disclosed a surprising dearth of 
knowledge among the readers on 
what we had assumed to bo “old 
stuff." We have found that 
many renders, for instance, hive 
refrolued from attempting to 
bolld Iarge high frequency colls 
merely becnuse they had no lathe 
lo which to do the winding. 

In many of our articles and 
books we have speciiied a simple 
winding rig which, to na, seemerd 
eo simple that no lengthy expla- 
pation wae necessary. Such is 
apparently not the cnse, however, 
for the queathons continne to 
come in. Instead of attempting 
tu anewer all of the many querics 
through The Technical Adviser 
we have made a short article of 
the subject ond have incorporated 
instrutions made from our own 
apparntus in the Experiment Sta- 
thon, 

Fig. 1 is a photograph of a fin- 
ikhed coll wound upon a ecard- 
board cylinder, 7 In. dlameter 
(ontside) and 18 In. long, The 
phoetograpl: shows all there is to 
the winding riz. Fig. 2 shows 
the ports dimected, and the 
render willl observe that the 
winder embadies two upright 
pleces of wood mounted upon o 


base; two discs cut out on a scroll 
saw to fit Ughtly Into the eord- 
bourd eylinder, one at either end ; 
nnd two stove bolts, 4-20 in size, 
one of which is fitted with 
erude crank and handle to faelll- 
tate turning the evylinder. 

Below the winder and attached 
to the fmce of the bench with 
woul screws Is o rig for holding 
the maguet wire, This consists 
of two supports throngh which a 
leneth of wooden dowel Is puiseed. 
This rel will held two large 
spools of wire at one tle to take 
vare of the double winding to be 
eseribed, No tension is neal on 
ihe whre, of the spools unwind 
slowly as the cylinder ia Corned 
by hand, And right here let os 
say thot the hand winding ts not 
at all slow; If a lathe were need. 
it would hare to be run at the 
lowest apeed and backieard. 

In Fig. 3 the boys are doing the 
trick. This photograph shows a 
double winding being placed, On 
thie evlinder the effective wlid- 
ing Is to be a slugle layer of No, 
440. 8. C. magnet wire, and each 
turn is to be spaced from {ts 
nelghbor hy the thickness of o 
piece of No 3) D, C. t. wire. 
Obvionsty, the simplest way to ac- 
complish this is to wind both the 
allk and the cotton covered wires 
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stands rendy to exert pressure on 
the cylinder when necessary, for 
this double winding is essentially 
a twoman job, 

Starting a turn or two and 
making sure the wires are parul- 
lel aml mot crossed, the operator 
may proceed to wlid until a “true 
turn” is taker. By true turn we 
meni & turo that gorse on ac 
cirately and is concentric with 
the edge ofthe cylinder; the first 
few turns will not be true—they 
will vary ns the hand wavers in 
eulding the wire, After the first 
true turn Js placed, the starting 
turns may be gently shoved up to 
it in order to start a true wind- 
Ing. 

From this point on, the work is 
plain sailing. The operator winds 
slowly at first, while the nssistant 
maintain: pressure with his 
finger tips, as shown In Fig 4. 
The one dlengreenble feature is 
the irritation to the eves, When 
winding the green silk sod white 
cotton covered wires in parallel, 
the vision is so confused that 
everything is a blur after a few 


mingtes The imperative move 


right here is to reat the eyes by 
looking off at 
preferably out of the window If 
there are green felds aud trees In 
the distance. A few moments 
will do wonders, when the wind- 
lng my proceed. 

After some little practice, the 
operators will be able to literally 
spin the cylinder, and the thine 
consumed iu winding the coll ls 


a distance anid 


really but fifteen or twenty min- 
nutes. This proficlency is attained, 
however, only after practice, 

In Fig. 4 we see the duplicate 
wire being nowound. This opera- 
tion is pertormed only after the 
end of the silk covered wire has 
been secured in precisely the sume 
manner as the starting enil—with 
the wodden plug through the wall 
of the eyiinder In removing the 
wire from the cylinder, we of 
course use the lathe to spin the 
wire spool The worker who has 
no lathe may turn the spool by 
hand or else monnt it on the end 
of a hand drill, winding the wire 
by turning the drill crank. 


CHoice or WINDINGS 


The number of turns placed on 
the cylinder determines the 
length, quality and characteristics 
of the spark ‘ellvered by the 
coll) ‘The cvlhider just described 
requires about six turns of pri- 
mary of any convenlent form, a 
condenser of between JL and 02 
mf (see condenser arthele in 
this issue), and a transformer of 
the standard wireless type of 
from 144 to 1 kilowatt capacity. 
With a 14-kllowatt magnetic leak- 
age trausformer, the cylinder 
gives o beautiful spark, thick und 
white, aud of n frequency so high 
that no perceptible shock can be 
felt The length of the «park 
varies with different points of 
tuning from @ iu to 18 In. 

Now for comparison, the snme 
size of cylinder wound with Na. 
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on in parallel and afterward to 
remove the cotton, leaving the 
aiik wire in position with tarns 
evenly spaced throughout the 


length of the cylinder. 


To perform the double winding. 
the permaneut wire, i, ¢, the No, 
4 silk covered, is passed through 
a ainall hole punched In the evllu- 
der at a distance of an inch frou 
the left-hand end. This hole is 
then plugged with a piece of 
match stick dipped fn thick shet- 
luce, The wooden discs should 
have been secured In the cylinder 
by menue of small brads with 
heads Jeft projecting for easy re- 
moral The cotton covered 
wire nay then be wrapped around 


aepirition whiutever, 
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oue of these brads (see starting 
of winding In Fig. 4), This per- 
mits of removal without disturb: 
ing the silk covered wire at the 
starting point, 





Both spools of wire are placed 
au the dowel of the wire bolder 
and the base of the winder 
screwed or clamped to the bench 
before starting the work. When 
the end of excl wire bus been 
secured, one operator grasps the 
ernnk handle and commands the 
double wire. The two wires are 
held between thumh and fore 
fluger dod elo fogether. The 
middle and third fingers then 
separate the wire os it comes 
from the spools The ussiatant 


Pig. 2. ‘The vathouws parte of the winder and the cardboard cylinder 


80 double cotton covered wire spark quite distinctively different 
wound close or without «any 
gives 


a and of a hairlike texture, 


The streamers are thin and blue 
They 
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ilo not nppedur fiery 80 Hiery 28 INSULATION OF THE WINninas 
those from the other winding, We ose shellac ond oleon qe 


but on ftuking the discharge componnmd that we have hit open 
throw the badly, we tnd the by neonhilent The fornia will 
frequency lias been lowered so lot be published just yet for the 
ihat we got an appreciable simple reason that we are tel 
shock—not a bad one, but we ain  #8Ure just yet what we have In the 
feel it. ‘The length of the epark tulxture, Suffice ft to sny tliat 
| ja rather greater, hut the spark is oUF best colle and the nost cdiur 


thin The condenecr is larger— thie ones two been those conte) 
about 0 to 0 wotd,. nnd the pri very Hberally with shellac ail 
muy fins siiteen tris most thoroughty dirted. Thiet 

If we Insert on variable roestet ufter tiree or four conte of shel- 
anee of n choke cov series with  Iac have dried in, we give them a 
the primary of the teausformer, finn) cont of prmalac or thls new 


wn open aut the spark gap, we mixture of ours The secret of 
eet a perindle discharge that al siceess ia to have pulience to 
most cxoctiy sliulites the dls- fhoroughly dry ont the #hbeliae 
iirce of on induetion coll with ofter every cont We allow Ik tu 


no slow vVihrnting  imterrupter dry for days before putting cor 

Carrying the resistance lilgher, rent throwsh the winder. 

we get oo very alow, cracking Wax cou be used aid. ti this 
F smirk of the true static type This connection, berswax ix the only 


spark is cold to the toneh, but dt thine Ti ix eoaiir bul worth ils 
enue much greater mnoseular price For a cheaper cCTp rial 
amtriction thon leefore (yu nl ope mechs rune 
wn feel the linpulses of Chie oon booies leewax aod Posh tmmy 
rent aud eee the monecles respond be cael io equal parts. The wax 
in the bare arn insulation should be put on by 
The ehalee of wiodloc will meltiog the compodid In n slial- 
cost with the Iudividual Forms low pan aud slowly revolving the 
awe ean never mnke enough of eoll don ite winding supports) 
them, Fvery time we try sone fhroneh (he molten mixture, The 
thing new we lenrn more cml revolutions should continue after 
isprove our former Lieorles the wax hoe bern token away, 10 
The cost la so jow thot the troe lustre seven enating as the mix 
high frequency foo will go after ture dries and bardens on the sur 
allo of the vorlntlous be con think face of the evlimder 
of, We have given the results of We do not favor this wax In: 
our axperiinenta in a very brief silution particularly, 28 we lave 
way in this article just for the had such food siicees with tthe 
suke of completeness. other compounds. Lowever, to 





Starting the winding Note how the wire ts guished 
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enon bie hit = | 
feet deep—wos pT 
pared, This is slightly 
longer col wher thin 
the sents proper, which 
om i Feet lone. 
















Forms were tile for 
molding the  oulslele 
back, the omds aimed the 
tines. The inside of ihe 
tems, seat and back 









were worked 
out with trow- 
els; The sent 
has an depth of 
16 ine, mol the 
back Is, Ii a | 
very literal 
sense, the angle 
of repose, Tho 
greatest heleht 
is S344 lu., the 


























Fig. d Removing the extra wire ceed for speciing This ja dene Oy winding the 
coll backward andl stariing where the winding waa finished 













quiries constantly come in regard- closely coupled coll such os one 
Ing it, ond we have suggested the oof the panenke type deseribed Tn 
one method we have foun! proce the March issue, wax is the ouly 
tleable for the case in band. Of thing to use woless of] can be tol- 
course, In the case Of a very crated, 
























Hhickness at the top 
Alwortt 1 Wn. 

The lower pleture is 
of a drinking fount 
= —_——7 batlt by the ame class, 


AMATEUR LANDSCAPE GARDENING ge et hae 
Br E. Beata Wah 


before the work wine 
| ghitw bat ’ een. The upper pice 
HE principal of one Cali- cement ood boulder sents shown ture the “] NOS 
fornia school bas obtatned in the photograph berder a chi- Fountain," w ‘a CT 
Sone Very nonshal results fron ier track od are on sexment of 
her tnantial training elas, its curren. 









































«a only where security 
for the «stanea Wher 
neces, 







Among other things covers] is Each student brought a supply 
laniiscnye gordeniug., The two of the boulders, aud the under- 
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MOW TO BUILD HIGH 'TENSION CONDENSERS OF 
ANY SPECIFIED CAPACITY 


By tHe Lanonatory STArr 


H°’ many of our readers 
know that by mene of an 
astonishingly simple “rule of 
hint” method they con toild op 
high tension condensers of any 
desired or speciiied capacity with 
i certainty of resclia that defies 
the best efforta of the mathemat- 
lcul designer? Troe tt is, and in 
this article we propose to tell our 
readers how we make experi- 
nent and standard hich tension 
condensers in the Experiment 
Station aod how we eroup them 
eo that we kuow before testing 
that they are rlzht for ile trans 
former we ore to nse them with. 
Our method is based upon the 
fact that photegraplic negatives 
Of the S x 10 slee are all of aboot 
the same thickness and quality; 
they are, furthermore, quite free 
from vir bubbles and other im- 
perfections, We know that ane 
of three plates coated on both 
Ailes with tinfoil, the foll belo 
cot Gx 8 in. fo lonve a margin of 
An loch, has a capacity of map 
proximately Ot wmf, Thin is 
not exact, to be aure, but it is wo 
hear that ft will anawer for nll 
praction!) purposes, Aow, elven 
this basis upon which to work, 
we may croup ther single plates 
into unite of five or ten plates cach 
and we have condensers of .005 
or .O1 mfd. capacity, respectively, 
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Ey grouping these units into 
eombiintions of series or parallel, 
of both, we con obialn any ca- 
pacity we require ood can also 
provide the necessary current or 
“With” capacity to thke care of 
tither large or small trans 
formers. 

While varlous authorities dif- 
fer on the relative merits of con- 
feneers of one trpe and pnother, 
we have found the glass plate 
type, when built according to the 
aperifications given berein, to bo 
eMciont, Inexpensive. and durable. 
Tt if Welt In welght compared 
With the oll-immersel types anil 
is easily cometricterd, 

The frat requisite is the photo- 
graphic negative gliss. Thia con 
ustialls be obtained from the loon! 
pertrait photographer for from 
five to ten cents an plate, A 
Year azo it could be par- 
Choem) for half the lower fg- 
ure, but gliss, like overvthing 
tlee, line “gone ap.” The next will 
be the tinfoil, which comes in 
fPictige: of a pound, which con- 
taina suiielent toll te ent twenty 
fii x S&S in, sheets and sulticiont 
1x 6 in, lugs to make up a« section 
of ten plates, The third omn- 
teria! entering the construction at 





Fre 1. Rolling out the wrinkles aud creases In the tinfoil Tf no photographer's 
folky ja available, ow bette will do 


even conting over the glass. For hy spreading ont the tinfoll Inte 
tools, a gow) brush set lo robber, long strips, rolling ont the cremses 





present is shellac. The fluid fh sharp koife, a photographic «aod wrinkles os shown tn the 
print poller, und koe eerop paper | llluetration. Fig. J. The rolling 


Will aulllee, 


should be thin rather than thick 


tir onvier habit amaaapeena ah ke should) be done on one of the glas= 


fi 
The worker beelis lis oporniious 


Hite fi order to afford n emoeoth 
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surface, When the Sirs ore 
smooth they nay be eat up inte 
sheets G x 8 in, hy lnylog the fol 
on One of the ginss ites pial 
using Another plate ns a st rnight- 
edge. running the polpt of the 


spare glass fs weed In the right 


snwothing with the haod and the 
hand to hold the sheet of foll flat cal 


sheet Ia ready to be po 

with the edge projecting a couple = [t fs called by he shnloessouce 
of Inches. Upon the tucky shellac “squeegeed.” For this operation 
of the plate he then places the our worker pinces a sheet of 
mige of the foil, Bradually with- paper over the foil to keep the 


condenser plates nm) alea In lay. 
Ing the foil, One of our boys bins 
workel out a little system thiunt 
works well. He takes o hateh of 
ten plates of ginss (to make a AL 
uuit), and prepares all of hile foil 


iw 
: 


{hes 





Fig. 2. Cutting the Stripe te the oright stm i 


1 r ‘ll ia 7 1 7 
id 8 a guide ea Mare under the clase je 


knife lous the gins: ‘Chis onts 


nid lugs, wad cleng : gf 
Un) iMnenepes at the sane tiine, fis abet rip 


with cloth sliehtly 
2 ; | mh chtly mMalsteqe| 
iy A ald to neeormer, meneure ii tleahot The fMilsion of tf 
ae =e , i ; ii! 
af a sleet of the correct sie ani) = fhegative js left on the pint 
lay it beens + ln ti F Der 
ad . Meth the elie pen oft ders no harm pod bs Eroulile 
rm a i] i | Wy 
en yon abo the eatting, This Ane fo remove, [Te they etart 
ape “VT = : 
sheet showing up from below will CHE one side of enc ping 
fe Serie me slide th Plnie 
Prov it id '" Pa" FF 
j de the pene ry fnlde With a thin, even cont of Bhellaw 


W 7 "4 - age i 
ant belts shevta mad eleven ~  witil five plates hore been canted : 
‘a tive been cut, the worker hy the the the fifth plate 


Muy tir Lis vttention to the 
[SUE Lee, 


There is 9 knack in pets dinar 


Fig. 3. When the place we been shellacked, thn Re 
i . ' ; flimet. ba hele 
plate and shipped olf, fnaothing wilt the dneecs ii We rebiye tly a: oR 


drawing the ginss nnd sealing the surface Of the roller clean and 
foll with the fingers ne he goes free fron shelime, 

along, Thix method insures an This procedure ia followed in 
hecurately placed) sheet of foll the wise of eqel Succeeding plate 
free from wrinkles A fing! wotll the five have bee done on 


fet sale! 
Ineked, the first one will bw suit 
tclenthy “ineky" to take the fol. 
Fig. 3 shows hiow bie Inve thibe. 4 







. The next five are then 
oat counted with foll in 
Same mauner, By this time 
1 five will buve dried suiti- 
tly for the worker to juister 
the reverse side of each, with the 
Pewit that the work is continuous 
without nny interruption for dry- 
Ine When the ten plates have 
heen pasted, they should be laid 
aside to dry over night before ns- 
sombling. 

In assembling the plates the 
worker wil! find that two plates 
of foll come together with a Ing 
between them, This makes es- 
sentially one pleey of foll elec. 
fricully speaking. The object of 
omitting both sides of the glass is 
solely to insure a perfect contact 
between the foll and the glass. 
Should any alr spaces occur be 
tween gloss ond foll, a brosh dis- 
churge takes place at that polut, 
This gradually heats the gloss, 
with the result that the wieven 
expansion causes a crack ond av 
ultimate breakdown of the diclec- 
tric. 

When the assembly is started, 
the worker should follow the tn- 
structions given to the Jetter, in 
order to insure correct connerc- 
tions, Unless be is fomiline with 
eondenser construction. Let us 
paste m@ tinfoll lug on the left- 
hand end of a fol] sheet on one 
plate, Noxt we place this plate 
upon the table with the lug down 
and projecting toward us and on 
the left-hand side, Upon the top 
tlofoll sheet of the plate, and on 





Fig. 5. 





sheet of 4 In. thick wall boaril or 
whitewood Is interposed, This 
Partition projects all around and 
ifords 7 mechanieally god stip. 
port for the unit, 


Binding the unit and lead from loge with linoiape 
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the right-hand side, we poste a 
aecomd Ing also projecting toward 
is, This gives us o Jog from the 
bottom sheet on the left side and 
one from the top sheet on the 
right site, Next we place a see- 
om! coidenser plate on top of the 
first and paste a lug on the [eft 
side of its exposed tinfoll sheet, 
Our connections now embrace tro 
Ings on the left and one on the 
right, but these three logs give us 
a connection which places both 
condenser plates in multiple. The 
text plate ix placed io position 
onda log pasted to the right side 
of its expowal sheet of foll, This 
process iacrepeated wotil the ten 
Plates are In position and a Anal 
Jug is posted upon the npperniost 
sheet of foll on the left-hand slide, 
This gives us six lugs on the left 
and five on the right. 

The unit thus formed is now to 
he stood on edge and the six lugs 
on the left folded together with 
i plece of flexible wire between 
them, A length of cither friction 
tape or Jinotupe is then used to 
hind both plates and the union of 
the luge In a compact unlit. The 
site treatment is pecorded the 
Ings on the right side, This unit 
if then fo be Inimerseai in a tink 
of meolte! beeswax and rosin 
(equal parts) for an hour, after 
which it Is removed and stood 
aside to drain and harden. 

We now have a complete unit 
strong mechaoleally and elee 
trically aod Impervious to mols. 
ture. This unit has a capacity of 





Most goo manufacturers spe. 
clfy the enpecity required for use 
with thelr transformers. The 
avernige Will be In the proximity 
of UL mtd. For use with the 
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Ol mfd., which Is about the cor- 
rect capacity for most standard] 
\y-kilowatt wireless transformers 
niopted for 20-meter ware- 
length. Lf the set is to be used 
for uoy great length of thme or if 
the condenser ix to exelte bigh 
frequency colls where the opera- 
tlon continues for hours, {t fis well 
fo make up four of these’ mits, 
placing two multiple sete of two 
each in serles. This gives the 
aime capacity, namely “1 mfil., 
but reiuces the stroln on each 
condenser to a quarter of that 
formerly imposed. We have used 
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Fig. 4. Rolling the plate ta insure perfect 
from the 
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contach Paperin- used to keep shellac 
roller 


these single sections for hours at 
a time and have seldom had 
brenkdowns, but we do not rec. 
ommend such severe étraln unless 
welght Is an objett and the 
operator can afforl to carry an 
extra section or two in case one 
breaks down. _ eo, 
Fig. 6 shows how one maniac: 


turer’ -provides am -adhinitabhe 
motnting for condensers of this.” 
type, ‘The units are made up lnto 


sections of 01 mfd., but the ten 
plates In eoch unlt are divided 
Into two parts of five plates each 
Hod between the two sections 





romnry gap, a somewhat smaller 
cipacity will be found sultable. 
Broadly speaking, the higher 
the voltize of the transformer 
the suiniior the copachty oem) te 
In the condenser. For Instance, 
In ope. well-known magnetic leak- 
nge tranéformer, the voltage i 
few years ago Wos something Whe 
4000 nd 000 vilis to the Y= and 
14-kilowntt:.transfopmers, riaperc- 
tively, Now, to cdyform with 
the law which prescrifes q 20). 
Meter wavelength ASA WOO xh, 
the voltages havé been Jocrensed 
to (OO and L100 walts respni- 
tively... Wherens, the old style 
transformer reguired n condenser 
Of J mf, to bring [t to rein 
no, the new type requires a 
capacity of 01 infd. . In making 
up the condenser, therefore, it is 
well to-nscertain-the trausformer 
voltage before starting work. 


Fig. G. Suitable coses may be 





constructed for a group of woits 


The manufacturer is slwoys gio 
te give this Information. 

Par high frequency colls, the 
capacity may be varied to give 
diferent effects. Hence it |s well 
to make up four.or five sectlons tn 
view Of thelr cheapness, combin- 
lng (he units 28 occasion requires 
to perform various experiments. 





Prorectow Car tom Gain 
LLAxDLE hae: 
A chisel hinudle-or screwdriver 
cap when subjected lo the con- 
tHinons hiows Trou a mallet will 
soon show a. tendency to split. To 
#liminate this, pot 0 patent bottle 
cap over the énd of the handle. 
Blows will give.this cap a tend- 
eney to bind, thus preventing the 
handle from expanding andl later 
eracking, - - 
Contributed by Wat. WEeRNECKE. 
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